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crystal display device having a reflection layer which 
efficiently reflects incident light by forming a pixel 
electrode comprising a transparent conductive film 
connected to a switching element, a dielectric film 
under the pixel electrode, and a reflection layer 
comprising a metal material under the dielectric film. 
SOLUTION: A switching element 111, interlayer 
insulating film 112, reflection layer 113, dielectric film 
114, pixel electrode 115, alignment layer 116, liquid 
crystal layer 117, alignment layer 116, and counter 
electrode 118 are successively formed between a 
substrate 110 and a counter substrate 119. The pixel 
electrode 115 having a function to apply an electric 
field on the liquid crystal consists of a transparent 
conductive film. The reflection layer 1 13 having a 
function to reflect incident light is electrically isolated 
from the pixel electrode 1 15. therefore, it is not 
necessary that the reflection layer 1 13 is patterned 

into a matrix which conventionally forms a space. Thus, the obtd. layer decreases leaking of 
light and has a large reflection area. 
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CLAIMS 


[Claim(s)] 

[Claim l] The liquid crystal display 
characterized by having a dielectric film 
and the reflecting layer which consists of 
a metallic material under the 
aforementioned dielectric film under the 
pixel electrode which consists of a 
transparency electric conduction film 
connected with the switching eiemonr 
and the aforementioned switching 
element on the substrate, and the 
aforementioned pixel electrode. 
[Claim 2] It is the liquid crystal display 
characterized by for the aforementioned 
pixel electrode consisting of electrical 
conducting materials which have a high 
refractive index in a claim L and the 
aforementioned dielectric film consisting 
of low refractive-index dielectric 
materials. 

[Claim 3] The liquid crystal display 
characterized by forming capacity by the 
aforementioned pixel electrode, the 
aforementioned dielectric film, and the 
reflecting layer in a claim 1 or a claim 2. 
[Claim 4 1 The liquid crystal display 
characterized by having a dielectric 
multilayer and the reflecting layer which 
consists of a metallic material under the 
aforementioned dielectric multilayer 


and the aforementioned switching 
element on the substrate, and the 
aforementioned pixel electrode. 
[Claim 5] The liquid crystal display 
characterized by forming capacity by the 
aforementioned pixel electrode, the 
aforementioned dielectric multilayer, and 
the reflecting layer in a claim 4. 
[Claim 6] It is the liquid crystal display 
characterized by the potent ial of the 
aforementioned reflecting layer being 
common potential in a claim i or any I of 
5. 

[Claim 7] It is the liquid crystal display 
characterized by the reflector product of 
the aforementioned reflecting layer being 
larger than the electrode area of the 
aforementioned pixel electrode in a claim 
1 or any 1 of 6. 

[Claim 8] It is the liquid crystal display 
characterized by being the liquid crystal 
display equipped with the TFT connected 
to the aforementioned pixel electrode 
which, as for the aforementioned liquid 
crystal display liquid crystal was 
enclosed between the substrates of a 
couple in a claim 1 or any 1 of 7. and has 
been arranged in the shape of a matrix on 
one 1 substrate, and the aforementioned 
pixel electrode, and the reflecting layer. 
[Claim ( J] The production method of the 
liquid crystal display characterized by 
having the process which forms a 
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above the aforementioned switching 
element, the process which forms a 
dielectric film on the aforementioned 
reflecting layer, and the process which 
forms the pixel electrode which consists 
of a transparency electric conduction film 
on the aforementioned dielectric film. 
[Claim 10] The production method of the 
liquid crystal display characterized by 
having the process which forms a 
switching element on a substrate, the 
process which forms the reflecting layer 
which consists of a metallic material 
above the aforementioned switching 
element, the process which forms a 
dielectric multilayer on the 
aforementioned reflecting layer, and the 
process which forms the pixel electrode 
which consists of a transparency electric 
conduction film on the aforementioned 
dielectric multilayer. 
[Claim 11] The production method of a 
liquid crystal display characterized by 
providing the following. The process 
which forms a switching element on a 
substrate. The process which covers the 
aforementioned switching element and 
forms a layer insulation film. The process 
which forms the reflecting layer which 
consists of a metallic material on the 
aforementioned layer insulation film. The 
process which forms the pixel electrode 
which consists of a transparency electric 
conduction film the process which forms a 
dielectric film on the aforementioned 
reflecting layer, and on the 


aforementioned dielectric film, and forms 
the auxiliary capacity which consists of 
the aforementioned reflecting layer, the 
aforementioned dielectric film, and the 
aforementioned pixel electrode. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] Especially this invention relates 
to the production method of the reflecting 
layer in the liquid crystal display (LCD) 
and liquid crystal display with which the 
electrical machinery and apparatus is 
equipped about the composition of 
electrical machinery and apparatus, such 
as a personal computer and a word 
processor. Moreover, this invention can be 
applied to the electro-optics equipment 
possessing the liquid crystal display 
[0002] In addition, in this specification, 
the "semiconductor device" has pointed 
out all the equipments that function by 
using a semiconductor. Therefore, the 
above-mentioned liquid crystal display 
and electro-optics equipment are also 
contained under the category of a 
semiconductor device. However in a 
specification, language [ be / easy to 
distinguish / it ], such as a liquid crystal 
display and electro-optics equipment, is 
used properly 
[0003] 

[Description of the Prior Art] Generally 
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the reflected type liquid crystal display is 
known. As compared with the penetrated 
type liquid crystal display, since a back 
light is not used for a reflected type liquid 
crystal display it has the advantage in 
which there is little power consumption. 
In addition, as for the reflected type 
liquid crystal display, the need as a 
direct- viewing- type display display for a 
mobile computer or video cameras is 
increasing. 

luuvj'ij uniwuiu to is me pixel cross 
section having shown an example of the 
conventional composition. In drawing 13 , 
it is formed from the upper surface of a 
substrate 10 between the substrate 10 
and the opposite substrate 17 in order of 
the switching elements 11. such as TFT, 
the layer insulation film 12, the pixel 
electrode 13, the orientation film 14, the 
liquid crystal layer 15, the orientation 
film 14, and the counterelectrode 16. 
Moreover, it is reflected by the pixel 
electrode 13 and the reflected light 21 
produces an incident light 20. In addition, 
since drawing 1 3 is a ** type view, 
although the whole is not shown, on the 
surface of the substrate, many switching 
(dements and many pixel electrodes are 
formed in the shape of a matrix. 
[0005] Moreover, drawing 14 
corresponding to drawing 13 is the plan 
of the conventional liquid crystal panel. 


viewing area 22 which consists of pixel 
electrode 13 grade, the direction drive 
driver circuit 23 of X, and the direction 
drive driver circuit 24 of Y are formed on 
the substrate 10 at drawing 14 . 
[00061 A reflected type liquid crystal 
display chooses the state where an 
incident light reflects by the pixel 
electrode and is outputted to the 
equipment exterior using an optical 
modulation operation of liquid crystal, 
and Llit; stale when? an incident light is 
not outputted to the equipment exterior, 
makes the display of Ming and dark 
perform, is combining it further and 
performs image display. In addition, the 
pixel electrode consisted of a metallic 
material with high rates of a light reflex, 
such as aluminum, and is electrically 
connected to switching elements, such as 
TFT. 

[0007] With such conventional 
composition, as shown in drawing 14 , it 
happens that light leaks from the gap of 
the pixel electrode 13 separated and 
arranged for every pixel. Therefore, there 
was the so-called problem of the optical 
lea k phenomenon in which the charge of 
a pixel electrode leaks and liquid crystal 
driver voltage falls by the fall of the off 
resistance of a switching element 11, the 
photograph generat ion of carriers, etc. 
[00081 Moreover, when it considered as 
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reflecting layer, the limitation (it is less 
than 92% for example, at an aluminum 
electrode) was in the reflection factor of 
light. 
[0009] 

tProblem(s) to be Solved by the 
Invention] The gap of adjacent reflecting 
layers (pixel electrode) is large, and 
optical leak had generated the 
conventional reflecting layer (pixel 
electrode). 

[0010] Moreover, the reflection factor of 
light was not enough and the problem 
was in the luminosity as a liquid crystal 
display (especially reflected type liquid 
crystal panel of a direct viewing type). 
Especially, in the former, the problem to 
which a reflection factor falls by forming 
the orientation film which has a high 
refractive index on a reflecting layer 
(pixel electrode which consists of a 
metallic material) had arisen. For 
example, when an orientation film 
(refractive index 1.6) was prepared on a 
vacuum evaporationo aluminum film 
(.91.6% of reflection factors), in calculated 
value, the reflection factor was falling 
87.4%, and was falling to about 85 - 86% 
in the actual experimental result. 
[OOll] in addition -■ the former - an 
increase ■* a reflection effect - in order to 
obtain, when the laminating of the 
dielectric multilayer was carried out, the 
number of processes was increasing 
[0012] Then, invention indicated on these 
specifications solves the above-mentioned 


problem, and makes it a technical 
problem to offer the composition and its 
production method of the new liquid 
crystal display equipped with a reflecting 
layer which an incident light reflects 
more efficiently as compared with the 
former. 
[0013] 

[Means for Solving the Problem] The 1st 
composition of this invention indicated in 
this specification is a liquid crystal 
display characterized by having a 
dielectric film and the reflecting layer 
which consists of a metallic material 
under the aforementioned dielectric film 
under the pixel electrode which consists 
of a transparency electric conduction film 
connected with the switching element 
and the aforementioned switching 
element on the substrate, and the 
aforementioned pixel electrode. 
[0014] In the above-mentioned 
composition, the aforementioned pixel 
electrode consists of electrical conducting 
materials which have a high refractive 
index, and the aforementioned dielectric 
film is characterized by consisting of low 
refractive index dielectric materials. 
[0015] In the above-mentioned 
composition, it is characterized by 
forming capacity by the aforementioned 
pixel electrode, the aforementioned 
dielectric film, and the reflecting layer. 
[0016] Moreover the 2nd composition of 
this invention is a liquid crystal display 
characterized by having a dielectric 
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multilayer and the reflecting layer which 
consists of a metallic material under the 
aforementioned dielectric multilayer 
under the pixel electrode which consists 
of a transparency electric conduction film 
connected with the switching element 
and the aforementioned switching 
element on the substrate, and the 
aforementioned pixel electrode. 
[0017] In the 2nd composition of the 
above, it is characterized by forming 
capacity by the aforementioned pixel 
electrode, the aforementioned dielectric 
multilayer, and the reflecting layer. 
[0018] In each above-mentioned 
composition, potential of the 
aforementioned reflecting layer is 
characterized by being common potential. 
[0019] In each above-mentioned 
composition, the reflector product of the 
aforementioned reflecting layer is 
characterized by being larger than the 
electrode area of the aforementioned 
pixel electrode. 

[0020] In each above-mentioned 
composition, liquid crystal is enclosed 
between the substrates of a couple and 
the aforementioned liquid crystal display 
is characterized by being the liquid 
crystal display equipped with the 
aforementioned pixel electrode arranged 
in the shape of a matrix on one substrate, 
the TFT connected to the aforementioned 


the liquid crystal display characterized 
by having the process which forms a 
switching element on a substrate, the 
process which forms the reflecting layer 
which consists of a metallic material 
above the aforementioned switching 
element, the process which forms a 
dielectric film on the aforementioned 
reflecting layer, and the process which 
forms the pixel electrode which consists 
of a transparency electric conduction film 
on the aforementioned dielectric film. 
[0022] Moreover, the 4th composition of 
this invention is the production method of 
the liquid crystal display characterized 
by having the process which forms a 
switching element on a substrate, the 
process which forms the reflecting layer 
which consists of a metallic material 
above the aforementioned switching 
element, the process which forms a 
dielectric multilayer on the 
aforementioned reflecting layer, and the 
process which forms the pixel electrode 
which consists of a transparency electric 
conduction film on the aforementioned 
dielectric multilayer. 

[0023] Moreover, the process at which the 
f)th composition of this invention forms a 
switching element on a substrate, The 
process which covers the aforementioned 
switching element and forms a layer 
insulation film, and the process which 
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the production method of the liquid 
crystal display characterized by having 
the process which forms the pixel 
electrode which consists of a 
transparency electric conduction film the 
process which forms a dielectric film on 
the aforementioned reflecting layer, and 
on the aforementioned dielectric film, and 
forms the auxiliary capacity which 
consists of the aforementioned reflecting 
layer, the aforementioned dielectric film, 
and the aforementioned pixel electrode. 
[0024] 

[Embodiments of the Invention] Drawing 
1 is the cross section having simplified 
and shown an example of the composition 
of the invention in this application. 
[0025] As for the liquid crystal display 
panel of this invention, a switching 
element 111, the layer insulation film 112, 
a reflecting layer 113, a dielectric film 114, 
the pixel electrode 115, the orientation 
film 116, the liquid crystal layer 117, the 
orientation film 116, and the 
counterelectrode 118 are formed one by 
one on the substrate 110 between the 
substrate 110 and the opposite substrate 
119, respectively. 

[0026] In the conventional composition, 
the pixel electrode 13 served as the 
function to reflect an incident light, and 
the function to impress electric field to 
liquid crystal, as shown in drawing 13 . 
Moreover, with the conventional 
composition, the process which forms a 
shading film or reflective films, such as a 


black mask, in the crevice between pixel 
electrodes needed to be added, and the 
photodegradation of a switching element 
needed to be prevented. 
[0027] this invention constitutes the pixel 
electrode 115 which has the function to 
impress electric field to liquid crystal like 
before, not using a pixel electrode as a 
reflecting layer from a transparency 
electric conduction film to such 
conventional composition. 
[0028] As a material of the 
above-mentioned pixel electrode 115, 
transparency and conductivity consist of 
material which it has enough, for 
example, ITO, (in DIUMU stannic-acid 
ghost), Sn02, etc. (tin oxide). 
[0029] In addition, the reflecting layer 
113 which has the function to reflect an 
incident light is taken as the composition 
which is not electrically connected to the 
aforementioned pixel electrode 115. 
[0030] High reflection nature white 
metallic materials, such as an alloy which 
will not be limited especially if it is the 
metallic material which has reflection 
nature as a material of the reflecting 
layer 113 of this invention, for example, 
makes a principal component aluminum, 
silver, a rhodium, nickel, or them, can be 
used. Moreover, if the thickness of a 
reflecting layer is 5nm or more, it will 
function enough as a reflecting layer. In 
addition, in this invention, when flat 
nature is taken into consideration, the 
thickness of a reflecting layer has 500nm 
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or less desirable in order to form a 
dielectric film and a pixel electrode on a 
reflecting layer. 

[0031] The 1st feature of this invention is 
the point that the reflecting layer 113 
which reflects an incident light 120 is not 
electrically connected with a switching 
element 111 and the pixel electrode 115. 
Therefore, it is not necessary to use the 
pattern of the reflecting layer 113 of this 
invention as the pattern of the shape of a 
matrix which a crevice like before (shown 
in drawing 1-1 ) produces. Therefore, 
generating of optical leak can be reduced 
and a latus reflector product can be 
obtained. 

[0032] However, opening 201 is formed in 
the grade which is not connected with a 
pixel electrode too hastily in the contact 
field of the pixel electrode 200 and a 
switching element (not shown) according 
to the size of a contact hole as shown in 
d raw ing 2 . In addition, this opening is 
sufficiently small as compared with die 
conventional crevice. 

!()033] Moreover, when it gives priority to 
preventing optical leak, as shown m 
drawing 7 . it is good to consider as the 
composition which forms the capacity 
electrode 702 under the opening. 
Moreover, the 1st auxiliary capacity 708 
can be formed by this capacity electrode 
702. reflecting layer 704, and dielectric 


shading nature, and can achieve the 
shading function to a switching element 
enough. Therefore, although the number 
of processes increases as compared with 
the composition of drawing 1 , generating 
of optical leak can be suppressed nearly 
completely. 

[0034] The 2nd feature of this invention 
is a point which forms capacity by the 
reflecting layer 113, the pixel electrode 
115, and the dielectric film 114. With the 
composition of this invention, the 
reflecting layer and the pixel electrode 
are insulated by the dielectric film (it is 
also called an insulator layer). Therefore, 
as an example was shown in drawing 5 
(drawing which expanded a part of 
drawing 1 ), the auxiliary capacity 344 
can be formed by the reflecting layer 341, 
the pixel electrodes 338-340, and the 
dielectric film 342. In addition, in order to 
enlarge the potential difference of the 
potent ial of a pixel electrode, and the 
potent ial of a reflecting layer and to 
obtain a big capacity, it is desirable to 
connect a reflecting layer to common 
wiring and to consider as common 
potential. 

[0035] Moreover, the 3rd feature of this 
invention is the point which raised the 
reflection factor using the material which 
has a high refractive index as a pixel 
electrode, using the material winch has a 
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adjust the thickness of a dielectric film 
and a pixel electrode so that it may 
become lambda/4 film on the main 
wavelength of the reflected wave length 
band to need. If the laminating of the 
thickness of a low refractive -index 
dielectric film and a pixel electrode 
(material which has a high refractive 
index) is adjusted and carried out as 
shown below, according to the 
interference effect, the reflected light can 
suit in slight strength and can raise a 
reflection factor efficiently. 
[00361 In this specification, lambda/4 film 
has pointed out the thing of the film 
which fills the relation between 
nd=lambda/4, when a refractive index is 
set into n and Thickness d and main 
wavelength is set to lambda. 
[00371 For example, when using a low 
refractive -index dielectric film (Si02 : 
refractive index 1.43) as a dielectric film 
of this invention, the thickness range 
which serves as lambda/4 film in a light 
field (400 nm<lambda <700nm) is set to 
70 nm - 122nm. 

[0038] For example, when using the 

material (ITO : refractive index 1.98) 
which has a high refractive index as a 
pixel electrode of this invention, the 
thickness range which serves as 
lambda/4 film in a light field (400 
nm<lambda <700nm) is set to 50.5nm * 
88.4nm. 

[0039] An example which constituted the 
dielectric film from one layer was shown 


in drawing 1 and drawing 5 . With the 
composition of drawing 1 and drawing 5 , 
since the low retractive-index dielectric 
film by which thickness was adjusted, 
and the pixel electrode which has a high 
refractive index were prepared on the 
reflecting layer, the reflected light suits 
in slight strength according to the 
interference effect, and a high reflection 
factor is obtained as compared with the 
reflector which consists of the 
conventional metallic material. Moreover, 
there are few reflection losses also as 
composition which carried out the 
laminating of the orientation film, and 
90% or more of reflection factor is 
obtained easily. In addition, the 
above-mentioned dielectric film has also 
achieved the function as a protective coat 
of a reflecting layer. In addition, since the 
above-mentioned dielectric film has 
insulation, the function as a layer 
insulation film is also achieved. 
[0040] Moreover, when it gives priority to 
a reflection factor, as an example 
(example which carried out the 
three-layer laminating of the dielectric 
film) was shown in drawing 6 , it is 
desirable to consider as the composition 
which carries out the laminating of the 
dielectric multilayer 603 on the 
above-mentioned reflecting layer. 
[0041] This dielectric multilayer 603 
carries out dozens of several layers - layer 
laminating of a low refractive-index 
dielectric film and the high 
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refractive- index dielectric film by turns, 
and constitutes them. In addition, the 
above-mentioned dielectric multilayer 
has also achieved the function as a 
protective coat of a reflecting layer. In 
addition, since the above-mentioned 
dielectric multilayer has insulation, the 
function as a layer insulation film is also 
achieved. 

[00412] as the material (low 
refractive-index dielectric materials) used 
for the above-mentioned low 
refractive-index dielectric film - Si02, 
MgF2, and Na3 A1FG etc. •■ it can use In 
addition, an orientation film, an acrylic, 
and a polyimide (refractive indexes 
1.5-1.6) can also be used as the other low 
refractive-index dielectric materials. 
[0043] moreover ■■ as the material used 
for a high refractive-index dielectric film 
Ti02, Zr02, Ta 205, ZnS, ZnSe, ZnTe, 
Si and germanium, Y2 03, and aluminum 
203 etc. -- it can use Moreover, 
transparent, conductor films, such as ITO 
(refractive index 1.98), can also be used 
as a material which has the other high 
refractive index. 

[0044] However, in this invention, in 
order to raise a reflection factor by the 
dielectric multilayer, it is necessary to 
adjust the thickness of a dielectric film so 
that it may become lambda/4 film on the 
mam wavelength of the reflected wave 


refractive index 1.43) as one layer of the 
dielectric multilayer of this invention, the 
thickness range which serves as 
lambda/4 film in a light field (400 
nm<lambda <700nm) is set to TOnm - 
122nm. 

[00461 Moreover, when using a high 
refractive -index dielectric film (Ti02 • 
refractive index 2.2) as one layer of the 
dielectric multilayer of this invention, the 
thickness range which serves as 
lambda/4 film m a light field (400 
nm<lambda <700nm) is set to 45.5nm - 
79.5nm. 

[0047] Thus, the thickness of a low 
refractive -index dielectric film and a high 
refractive -index dielectric film can be 
adjusted, the reflected light suits the 
dielectric multilayer which carried out 
several layer laminating of a low 
refractive-index dielectric film and the 
high refractive-index dielectric film by 
turns in slight strength according to the 
interference effect, a reflection factor can 
be raised efficiently and the wavelength 
region where a reflection factor is high 
can be obtained. 

[00481 Therefore, when it considers as the 
above-mentioned composition of this 
invention (i.e., when carrying out the 
laminating of a dielectric multilayer or 
the low refractive-index dielectric: film 
which adjusted thickness, and the pixel 
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factor by the orientation film which had 
become a problem conventionally can be 
suppressed. 

[0049] Moreover, when each dielectric 
multilayer was used as lambda/4 film 
about the number of layers of the 
dielectric multilayer formed on the metal 
membrane (vacuum evaporationo 
aluminum film), the number of layers of a 
dielectric multilayer and the relation of a 
maximum reflectance were shown as 
Table 1. In this specification, it calls 1 set 
two-layer [ which made the lower layer 
the low refractive-index dielectric film, 
and made the upper layer the high 
refractive-index dielectric film ]. 
[0050] 
[Table 1] 



CfttoL (%) 

Effl*fty c*) 

1i(2i) 

96.1 

94.0 

21S(41) 

98.3 

97.3 

3tt(6I) 

99.2 

98.8 

411(81) 

99.7 

99.5 


****** (Ti) ttfi**M*i • ■ ■ : mmzi 

(±1) ftfl»f*ftt«I' • •■ftM:lf»1.46 

•MAI - ■ -8**0.82. 4C«5.99 

clapper in Table 1 highly, so that there 
are many number of layerses of a 
dielectric multilayer. Therefore, when it 
gives priority to the height of a reflection 
factor, it is desirable to carry out a 
laminating more than 3 set (six layers) 
preferably 2 sets (four layers). 


[0052] It is desirable to make a number of 
layers into three layers - five layers, and 
to make the total thickness thin on the 
other hand, when using a dielectric 
multilayer as a dielectric of capacity 
Moreover, in order to connect a pixel 
electrode and a switching element and to 
form a contact hole, it is [ after forming a 
dielectric multilayer ] desirable on a 
process to make the total thickness of a 
dielectric multilayer thin. Therefore, 
when it gives priority to a manufacturing 
cost and the yield, it is desirable to lessen 
a number of layers as much as possible. 
[0053] For example, as shown in drawin g 
6 , in order to make the total thickness of 
a dielectric multilayer thin, it is desirable 
to consider as the composition which 
forms a pixel electrode (ITO : refractive 
index 1.98) on the low refractive-index 
dielectric many films of the best layer by 
50.5nm - 88.4nm of thickness used as 
lambda/4 film, and to lessen a number of 
layers. Since the total thickness will 
become thin if a number of layers is 
lessened when forming capacity a big 
capacity can be obtained. 
[0054] In addition, since it is the 
composition of having formed the pixel 
electrode 604 on the dielectric multilaj'er 
603 in this invention, there is no 
influence in the threshold property of 
liquid crystal, and a speed of response 
also more than as a multilayer, for 
example, eight layers. 
[0055] Moreover, in this invention, it is 
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easy to change the thickness and 
material of each dielectric film suitably, 
and to consider as the composition which 
sets up reflected wave length 
alternatively. 

[0056] Moreover, as a method of forming 
the above-mentioned dielectric multilayer, 
although the sputtering method or a 
vacuum deposition method is mentioned, 
especially this invention is not limited. In 
addition, in this invention, it is desirable 
to form uniformly the thickness of the 
dielectric multilayer prepared on a layer 
insulation film or a reflecting layer. 
[0057] 

[Example] [Example l] this example 
explains the example of a process which 
produces the pixel matrix circuit of 
reflected type LCI) using this invention 
using drawing 3 and 4. In addition, since 
this invention is the technology about a 
reflecting layer, switching element 
structure (for example, the TFT structure 
itselO is noL limited to this example. 
[0058] First, the substrate 301 which has 
an insulating front face is prepared. As a 
substrate, a glass substrate, a quartz 
substrate, a ceramic substrate, and a 
semiconductor substrate can be used. The 
glass substrate was used in this example. 
Next, a ground film (not shown) is 
prepared on a substrate. An oxidization 
silicon film, a silicon nitride film, and a 


for a raw material and an oxidization 
silicon film is formed in 200nm thickness. 
In addition, it is not necessary to prepare 
the oak which has flat nature enough like 
a quartz substrate, and especially a 
ground film. 

[0050] Next, a barrier layer is formed on 
a substrate or a ground film. Thickness 
should just const itute a barrier layer 
from a crystalline semiconductor film 
(typically crystalline silicon film) of 20 - 
100 nm (preferably 25- 70nm). Although 
the formation method of a crystalline 
silicon film may use what well-known 
means, for example, laser crystallization, 
heat crystallization, etc., it has added the 
catalyst element (nickel) which promotes 
crystallization in the case of 
crystallization in this example. This 
technology is indicated in detail by 
JP,7-130G52,A, Japanese Patent 
Application No. No. 335152 [eight to], 
etc. And patterning of the crystalline 
silicon film was carried out at the usual 
FOTORISO process, and the barrier 
layers 302-304 of 50nm of thickness were 
obtained. In addition, in t his example, 
although only three TFT will be indicated. 
1 million or more TFT is formed in a pixel 
matrix circuit in fact. 
[0000] Next, the oxidization silicon film of 
the thickness of 150 nm was formed as a 
gate insulator layer 305. As a gate 
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screens can be used by 100*300nm 
thickness. Then, on the gate insulator 
layer, the film (not shown) which makes 
aluminum a principal component using 
the target which made the 0.2wt(s)% 
scandium contain was formed, and the 
island-like pattern which serves as a 
prototype of a gate electrode by 
patterning was formed. 
[0061] The technology indicated by 
JP, 7- 1353 18, A here was used in this 
example. In addition, it is good to make 
this official report reference for details. 
[0062] First, anodic oxidation was 
performed in 3% of oxalic acid solution, 
with the resist mask left used by 
patterning on the above-mentioned 
island-like pattern. At this time, by using 
a platinum electrode as cathode, 2-3mV 
Chemicals current is passed, and 
attainment voltage is set to 8V. In this 
way. the porosity-like oxide films on 
anode 306-308 were formed. 
[0063] Then, after removing a resist 
mask, anodic oxidation was performed in 
the solution which neutralized the 
ethylene glycol solution of 3% of tartaric 
acid with aqueous ammonia. What is 
necessary is to set Chemicals current to 
5-6mV. and just to set attainment voltage 
to 100V at this time. In this way, the 
precise oxide films on anode 309-311 were 
formed. 

[0064] And the gate electrodes 312-314 
demarcated according to the 
above-mentioned process. In addition, in 


the pixel matrix circuit, the gate line 
which connects each gate electrode for 
every line simultaneously with formation 
of a gate electrode is also formed. 
(Drawing 3 (A)) 

[0065] Next, the gate insulator layer 305 
is ********** ec l by using oxide films on 
anode 306-311 and the gate electrodes 
312-314 as a mask. Etching is CF4. It 
carried out by the dry etching method 
using gas. The gate insulator layer of a 
configuration as shown by 315 317 by 
this was formed. 

[0066] And etching removes oxide films 
on anode 306*308, and the impurity ion 
which gives 1 conductivity in this state is 
added by ion-implantation or the plasma 
doping method. In this case, what is 
necessary is just to add B (boron) ion, if a 
pixel matrix circuit is constituted from N 
type TFT and P (Lynn) ion is constituted 
from P type TFT. 

[0067] In addition, the addition process of 
the above-mentioned impurity ion is 
divided into 2 times, and is performed. 
Once, it carries out by the high 
acceleration voltage of about 80 keVs, 
and it adjusts so that the peak of 
impurity ion may come to the bottom of 
tho edge (lobe) of the gate insulator layers 
315-317. And twice, it carries out by the 
low acceleration voltage of about 5 keVs, 
and under the edge (lobe) of the gate 
insulator layers 315-317, it adjusts so 
that impurity ion may not be added. 
[0068] In this way the source fields 
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318-320 of TFT, the drain fields 321-323, 
the low concentration impurity ranges 
(called a LDD field) 324*326. and the 
channel formation fields 327-329 were 
formed. (Drawing 3 (B)) 
[0069] At this time, they are the source / 
drain field. 300-500 It is desirable to add 
impurity ion to the grade from which 
sheet resistance of omega/** is obtained. 
Moreover, a low concentration impurity 
range needs to optimize according to the 
performance of TFT. Moreover, it 
heat' treated, when the addition process 
of impurity ion was completed, and 
impurity ion was activated. 
[0070] Next, it is an oxidization silicon 
film as 1st layer insulation film 330. It 
formed in the thickness of 400nm and the 
source electrodes 331 -333 and the drain 
electrodes 334-336 were formed on it. 
( Drawing 3 (O) It is possible to use the 
oxidization silicon nitride or other 
insulating materials other than an 
oxidization silicon film as 1st layer 
insulation film again. 
[007 1 ] In addition, the element which 
consisted of these specifications in the 
field shown by 343 in drawing 3 (0) is 
called switching element (TFT and an 
MIM element are typically sufficient). In 
addition, in this specification, the layer 
insulation film 337 or pixel electrode 
which an 1 formed by next shall not be 


2nd layer insulation film 337. 0.5-1 It 
forms in the thickness of mum. Moreover, 
it is also possible as 2nd layer insulation 
film 337 to use an oxidization silicon film, 
an oxidization silicon nitride film, an 
organic nature resin film, etc. A 
polyimide, a polyamide, a 
polyimidoamide, an acrylic, etc. can be 
used as an organic nature resin film. In 
this example, the acrylic film was formed 
in thickness of 1 micrometer. (Drawing 3 
(D)) 

[00731 In addition, after forming the 2nd 
layer insulation film 337, it is good also 
as a process which performs flattening 
processing of CMP polish etc. In case 
flattening processing is carried out, it is 
desirable to carry out on the conditions 
from which the height (distance of the 
perpendicular direction between the 
bottoms of a crest top and a valley) of the 
concavo convex section which remains 
becomes less than 10% of the thickness of 
the pixel electrode formed behind. Let, 
thickness of the dielectric film formed 
behind be a uniform thing by carrying out 
fiat tening processing. 
[0074] And the reflecting layer 341 which 
consists of a metallic material is formed 
on the 2nd layer insulation film 337. The 
reflecting layer 341 in this example 
carried out patterning of the metal 
membrane (2()0nm of thickness) which 
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addition, as an example of the pattern of 
a reflecting layer was shown in drawing 
2 , it is necessary to prepare opening so 
that it may not connect with the pixel 
electrode produced at a switching 
element and a next process electrically. 
[0075] It is desirable to use the charge of 
an alloy which will not be limited 
especially if it is the metallic material 
which has reflection nature as the 
above-mentioned reflecting layer 341, for 
example, makes a principal component 
high reflection nature white metallic 
materials, such as aluminum, silver, a 
rhodium, and nickel, or them. 
[0076] Next, the aforementioned 
reflecting layer 341 is covered and a 
dielectric film 342 is formed. You may use 
what material, as long as it is the 
dielectric (insulating material) which has 
a translucency as a dielectric film 342. In 
this example, in order to raise a reflection 
factor, low refractive -index dielectric 
materials (Si02) were used. 
[0077] as the above-mentioned low 
refractive-index dielectric materials -■ 
Si02, MgF2, and Na3 A1F6 etc. - it is 
desirable to use an orientation film, an 
acrylic, and a polyimide (refractive 
indexes 1.5-1.6) as the other low 
refractive -index dielectric materials 
[0078] In addition, it is desirable to 
adjust the thickness of the 
above-mentioned dielectric film so that it 
may become lambda/4 film in a light field 
(400 nm<lambda <700nm). The range of 


the t hickness of a low refractive -index 
dielectric film (Si02) which serves as 
lambda/4 film in the above-mentioned 
light field is 70nm - 122nm. At this 
example, Si02 (refractive index 1.43) was 
formed by 80nm of thickness as a low 
refractive-index dielectric film 342. 
( Drawing 4 (A)) In addition, a reflection 
factor is raised by this low 
refractive-index dielectric film and the 
pixel electrode produced behind. 
[0079] Next, the contact hole for 
connecting the pixel electrode and 
switching element 343 which are 
produced at a next process is formed, 
(Drawing 4 (B)) 

[0080] Although the layer insulation film 
337 and the low refractive -index 
dielectric film 342 were formed by 
different material in this example, when 
the same material (an oxidization silicon 
film, acrylic film, etc.) is used, since the 
etching rate is the same, an etching 
process can be given easily, and it is 
desirable. In addition, when a different 
material is used, it is good also as a 
process which etches by dividing into two 
or more stages. 

[008 1] Then, the transparency electric 
conduction film of thickness (40nm - 
150nm) was formed, patterning was 
performed, the pixel electrodes 338-340 
were formed, and it was made to connect 
with a switching element 343 electrically. 
(Drawing 4(C)) 

[0082] The material which has 
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transparency and conductivity enough, 
for example, ITO. (in DIUMU 
stannic-acid ghost), Sn02, etc. can be 
used for the above-mentioned pixel 
electrodes 338-340 (tin oxide). 
[0083] In addition, it is desirable to also 
adjust the thickness of a pixel electrode 
so that it may become lambda/4 film in a 
light field (400 nm<lambda <700nm). The 
range of the thickness of a material film 
(ITO : refractive index 1.98) of a high 
re u active index which tunis nito 
lambda/4 film in the above-mentioned 
light field is 50.onm - 88.4nm. 
[0084] If it adjusts to the 
above-mentioned thickness, the light of 
the reflected wave length band to need 
can suit in slight strength, and can make 
it reflect efficiently according to the 
interference effect. At this example, the 
reflection factor was able to be raised by 
the low refractive-index dielectric film 
342 of 80nm of thickness, and the pixel 
electrode (material which has a high 
refractive index) of GOnm of thickness. In 
this way, substantially, the reflection 
factor of the same grade as the case 
where 1 set of group of a low 
refractive-index dielectric film and a high 
refractive-index dielectric film is formed 
on a metal membrane was able to be 
obtained 

[OOHo] In addition, to say nothing of not 


dielectric film can be changed suitably, 
and it can also consider as the 
composition which sets up reflected wave 
length alternatively. Moreover, the 
process which forms each 
above-mentioned dielectric film can be 
formed using the sputtering method or a 
vacuum deposition method. 
[0086] Moreover, as shown in drawing 5 , 
since it insulates by the dielectric film 
342 and the above-mentioned pixel 

, 1 - , i . - .1 _ - o o n n j r\ 1 * 1 n 
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layer 341 are not connected electrically, 
the potential difference arises and the 
auxiliary capacity 344 is formed. In 
addition, although not illustrated, it is 
desirable to consider as the composition 
which forms a big capacity by connecting 
a reflecting layer 341 with common 
wiring, and considering as common 
potential. 

[0087] Next, the orientation film was 
formed by the applying method by the 
well-known method and this example. 
[0088] The pixel matrix circuit was 
completed as mentioned above. 
Simultaneous formation of the drive 1 
circuit which drives Pixel TKT in fact is 
carried out on the same substrate. Such a 
substrate is usually called the TFT side 
substrate or active-matrix substrate. In 
this specification, the thing of an 
active-matrix substrate will be called 1st 
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opposite substrate (in this specification, 
this substrate will be called 2nd 
substrate) which formed the 
counterelectrode in the transparency 
substrate between lamination and them. 
In this way, reflected type LCD is 
completed. 

[0090] In addition, what is necessary is 
just to perform this cell **** process 
according to a well-known method. 
Moreover, it is also possible to make a 
liquid crystal layer distribute dichroism 
coloring matter, or to prepare a light filter 
in an opposite substrate. Since the kind of 
such a liquid crystal layer, the existence 
of a light filter, etc. change by in what the 
mode liquid crystal is driven, an 
operation person should just determine 
them suitably. 

[0091] Reflected type LCD obtained 
according to the above-mentioned 
production process is shown in drawing 1 . 
Drawing 1 is the simple cross section of 
this example. 

[0092] As for the liquid crystal display 
panel produced by this example, a 
switching element 111, the layer 
insulation film 112, a reflecting layer 113, 
the low refractive-index dielectric film 
114, the pixel electrode 115. the 
orientation film 116, the liquid crystal 
layer 117, the orientation film 116, and 
the counterelectrode 118 are formed one 
by one on the substrate 110 between the 
substrate 110 and the opposite substrate 
119, respectively. 


[0093] In addition, the layer insulation 
film 112 in drawing 1 corresponds with 
the 2nd layer insulation film 337 in 
drawing 3 , the pixel electrode 115 in 
drawing 1 corresponds with the pixel 
electrodes 338-340 in drawing 4 , drawing 
I corresponds with drawing 3 and 
drawing 4 , and the reflecting layer 113 in 
drawing 1 corresponds [ the dielectric 
film 114 in drawing 1 corresponds with 
342 in drawing 4 , and ] with 341 in 
drawing 4 . 

[0094] When it was the composition of the 
composition of this example, i.e., drawing 
1 , and drawing 5 , about 93 - 95% of 
reflection factor could be obtained, and 
about 90% of reflection factor was able to 
be obtained also as composition which 
carried out the laminating of the 
orientation film. 

[0095] Moreover, although this example 
did not show, it is good between an 
opposite substrate and a counterelectrode 
also as composition which has arranged 
the light filter. 

[0096] [Example 2] The production 
process shown in the example 1 showed 

the example in which the dielectric film 
(one layer) which adjusted thickness, and 
the pixel electrode were formed Drawing 
6 is used for below and this example 
explains the example in which the 
dielectric multilayer (three layers) was 
formed on the reflecting layer to it. In 
addition, since it is the same as that of 
the production process of reflected type 
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LCD which showed the middle ( drawing 
3 (D)) in the example 1, only a point 
different here is explained. 
[0097] First, t he composition of drawing 4 
(A) is obtained using the same method as 
the production process of an example 1. 
[0098] Next, the dielectric multilayer 603 
is formed on a reflecting layer. First, the 
high refractive-index dielectric film 
(Ti02 : 50nm of thickness) and the low 
refractive- index dielectric film (Si()2 : 
70m m ot thicknetu>) were formed on the 
low refractive- index dielectric film (Si02 : 
70nm of thickness). The thickness of a 
dielectric film was adjusted, respectively 
so that it might become lambda/4 film in 
a light field (400 nm<lambda <700nm). 
[0099] In this example, Ti02 (a refractive 
index 2.2 and the thickness range are 
4f).5nm - 79.5nm) was used as a low 
refractive-index dielectric film as Si(_)2 (a 
refractive index 1.43 and the thickness 
range are 70nm * 122nm) and a high 
lefractive-index dielectric film. 
[0100] In addition, MgF2. Na3 A1F(>. an 
orientation film, an acrylic, or a 
polyimide (refractive indexes l.frl.6) can 
also be used as low refractive-index 
dielectric materials other than this 
example (Si()2). moreover as high 
refractive -index dielectric materials other 
than this example (Ti()2) ■- Zr02. Ta 205. 
ZnS. ZnSe. ZnTe. Si and germanium, Y2 
f ^ and a 1 u m i n i 1 m 2^ ^ ^ tr ■■ it c;in ihf 


of each above-mentioned dielectric film, 
the thickness and material of each 
dielectric film can be changed suitably 
and it can also consider as the 
composition which sets up reflected wave 
length alternatively. 

[0102] Next, the dielectric multilayer 603 
and a layer insulation film are 

anf | a contact hole is 
formed. In this example, wet etching of 
the dielectric multilayer was carried out 

iirnniT f Vw\ It » ii 1 vntm rt PI t i r\ *• t r\ f\ nrv] «i f i/iri 
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diluted to 1/100 which is an acid solution. 
[0103] And the pixel electrode 604 which 
consists of a transparency electric 
conduction film was formed. The material 
which has transparency and conductivity 
enough, for example, ITO, (in DtUMU 
stannic-acid ghost), Sn02, etc. can be 
used for the pixel electrode 604 (tin oxide). 
ITO which has the high refractive index 
was used for the pixel electrode in this 
example. Therefore, if the thickness of a 
pixel electrode is adjusted in the i <uige of 
50.5nm - 88.4nm, substantially, a 
reflection factor (it is 94.7% even if an 
orientation film is on a pixel electrode on 
calculation) of tin 1 same grade as the case 
where 2 sets of groups of a low 
refractive-index dielectric film and a high 
refractive-index dielectric film are formed 
can be obtained. 

[01 Oil Then, like the example 1. the 

Mr if»n f a t inn film \v:t- formed :md the 1 <r 
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the pixel electrode 604 and a reflecting 
layer 602 are insulated by the dielectric 
multilayer 603 and it does not connect 
electrically, the potential difference arises 
and the auxiliary capacity 605 is formed. 
In addition, although not illustrated, it is 
desirable to consider as the composition 
which forms a bigger capacity by 
connecting a reflecting layer 602 with 
common wiring, and considering as 
common potential. 
[0106] By considering as such 
composition, the reflection factor was 
further raised as compared with the 
former. 

[0107] [Example 3] The production 
process shown in the example 1 showed 
the example in which the dielectric film 
(one layer) which adjusted thickness, and 
the pixel electrode were formed. Drawing 
7 and drawing 8 are used for below, and 
this example explains the example which 
formed the capacity electrode under the 
opening of a reflecting layer io it. In 
addition, since it is the same as that of 
the production process of reflected type 
LCD which showed the middle ( drawing 
3 (D)) in the example 1, only a point 
different here is explained. 
[0108] First, the composition of drawing 3 
(D) is obtained using the same method as 
the production process of an example 1. 
[0109] Next, the layer insulation film 337 
j s ********** ec j anc j a COI1 t ac t hcd e is 

formed. And patterning of the metal 
membrane which has reflection nature is 


carried out, and the capacity electrode 
702 is formed. 

[01 10] As for this capacity electrode, it is 
desirable that the portion which formed 
the bigger pattern than opening of the 
reflecting layer 704 formed at a next 
process at least, and lapped with the 
reflecting layer 704 through the dielectric 
film 703 makes it function as a capacity 
The conventional process (let a reflecting 
layer be a pixel electrode) can be used for 
the process so far. 
[0111] Next, the acrylic film of 1 
micrometer of thickness was formed as a 
dielectric film 703. ( Drawing 8 (A)) As 
long as it is the dielectric (insulating 
material) which has a translucency as a 
material of a dielectric film, you may use 
what material. In addition, although not 
illustrated, in this example, processing 
which carries out flattening to a dielectric 
film using CMP was performed. 
[0112] And the reflecting layer 704 which 
consists of a metallic material is formed 
on a dielectric film 703. The reflecting 
layer 704 m this example carried out 
patterning of the metal membrane 
(200nm of thickness) which makes a 
principal component the aluminum which 
formed membranes by the sputtering 
method, and formed it. In addition, as an 
example of the pattern of a reflecting 
layer was shown in drawing 2 , opening is 
prepared so that it may not connect with 
the pixel electrode produced at a 
switching element and a next process 
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electrically. Moreover the capacity 
electrode 702 is formed under the 
opening. 

[0113] It is desirable to use the charge of 
an alloy which will not be limited 
especially if it is the metallic material 
which has reflection nature as the 
above-mentioned reflecting layer 704, for 
example, makes a principal component 
high reflection nature white metallic 
materials, such as aluminum, silver, a 
rhodium, and nickel, or Lheni. 
[0114] Next, the aforementioned 
reflecting layer 704 is covered and a 
dielectric film is formed. By this example, 
the low refractive index dielectric film 
705 (Si02) was used, and although what 
material could be used as long as it was 
the dielectric (insulating material) which 
has a translucency as this dielectric film, 
in order to raise a reflection factor, 
thickness was taken as within the limits 
of 70nm - 122nm so that it might become 
lambda/4 film in a light field (400 
nm<lambda <700nm). (Drawing 8 (H)) 
[0115] Next, the contact hole was formed. 
( Drawing 8 (O) In the composition of 
this example, since a capacity electrode 
can be operated as an etching stopper, it 
can etch comparatively easily. If a 
dielectric film 103 and the low 
refractive- index dielectric film 705 are 
constituted from same material, since an 


[0116] And in the conductive film and this 
example which have transparency, the 
ITO film was formed in thickness of 
50nm, and the pixel electrodes 706-708 
were formed by patterning. In addition, 
the thickness of a pixel electrode was 
adjusted so that it might become 
lambda/4 film in a light field (400 
nm<lambda <700nm). In addition, the 
range of the range of the thickness of a 
material film (ITO) of a high refractive 

index winch LuniH iiitu Iaiiihua/4 iilili in 

the above-mentioned light field is 50.5nm 
- 88.4nm. In this way, the state which 
shows in d raw ing 8 (D) was acquired. 
[0117] In addition, in the former, 
although shading films, such as a black 
mask, needed to be formed in the crevice 
between pixel electrodes, in this example, 
the need does not exist, and the capacity 
electrode 702 prepared under the opening 
of a reflecting layer 704 and a reflecting 
layer achieves a positive shading function, 
and pi events optical leak and 
photodegradation of a switching element. 
[0118] Moreover, the 1st auxiliary 
capacity 708 was able to be formed by the 
reflecting layer 704. the dielectric film 
708, and the capacity electrode 702 by 
considering as the composition shown in 
d raw ing 7 . Moreover, the 2nd auxiliary 
capacity 709 was able to be formed by the 
reflecting layer 704, the low 
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although not illustrated, the reflecting 
layer 704 connected with common wiring 
so that it might become common potential. 
However, even if a reflecting layer 704 is 
in a FURO - TINGU state, it can form 
capacity. In addition, the auxiliary 
capacity 708 and 709 can be freely 
designed by changing suitably the 
material of each portion which forms 
capacity membranous thickness, the 
number of laminatings, etc. 
[0120] Thus, since it is not concerned 
with pixel area but a large auxiliary 
capacity can be taken, this example is 
effective in the projector equipment using 
an especially small highly minute panel. 
[0121] In addition, it is easy to combine 
with this example, an example 1, or an 
example 2. 

[0122] [Example 4] this example explains 
the example in the case of using TFT of 
different structure from TFT shown in 
the examples 1-3 as a semiconductor 
device for performing an active matrix 
drive. In addition, TFT of structure 
explained by this example is easily 
applicable also to examples 1*3. 
[0123] Although examples 1*3 indicated 
as an example coplanar type TFT which 
is typical top gate type TFT, you may be 
bottom gate type TFT. It is the example 
using reverse stagger type TFT which is 
the example of representation of bottom 
gate type TFT which is shown in drawing 

[0124] For 801, as for a gate electrode and 


804, in drawing 9 . a gate insulator layer, 
and 805 and 806 are [ a glass substrate, 
and 802 and 803 ] barrier layers. Barrier 
layers 805 and 806 consist of silicon films 
which do not add an impurity 
intentionally. 

[0125] Moreover, as for 807 and 808, a 
source electrode, and 809 and 810 are 
drain electrodes, and 811 and 812 are the 
silicon nitride films used as a channel 
stopper (or etching stopper). That is, the 
field located under channel stoppers 811 
and 812 among barrier layers 805 and 
806 functions as a channel formation 
field substantially. 
[0126] Even the above is the basic 
structure of reverse stagger type TFT. 
[0127] In this example, flattening of such 
a reverse stagger type is covered and 
carried out by the layer insulation film 
813 which becomes by the organic nature 
resin film, and the reflecting layer 822 of 
this invention and the plantar* flexion 
chip box dielectric film 816 are formed on 
a layer insulation film, the pixel 
electrodes 814 and 815 which consist of a 
transparency electric conduction film are 
formed on it, and it considers as the 
composition which forms the orientation 
film 819. 

[0128] Moreover, the example at the time 
of next forming an insulated gate field 
effect transistor (IGFET) as a 
semiconductor device of this invention is 
explained. In addition, IGFET is also 
called MOSFET and points out the 
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transistor formed oa the silicon wafer. 
[0120] As for a glass substrate, and 902 
and DO!}, in drawin g 10 , a source field, 
and 904 and 905 is [ 901 ] drain fields. 
The source / drain field can be formed by 
adding and carrying out thermal 
diffusion of the impurity with an ion 
implantation. In addition, 906 is an oxide 
for isolation and can be formed using the 
usual LOCOS technology. 
[0130] Next as for the 1st layer 
insulation film, and 911 and 912, for a 
gate insulator layer, and 908 and 909, a 
source electrode, and 913 and 914 are 
[ 907 / a gate electrode and 910 ] drain 
electrodes. Flattening of moreover is 
carried out by the 2nd layer insulation 
film 915, the reflect ing layer 922 of this 
invention and the low refractive-index 
dielectric film 918 are formed on the fiat 
side, and the pixel electrodes 91G and 917 
are formed. And the orientation film 921 
is formed. 

[01 31] In addition, this invention is 
applicable also to the active-matrix 
display which used thin film diode, the 
MIM element, the varistor element, etc. 
besides [OFFT and the top gate 1 type 
which were shown by this example, or 
bottom gate type TFT. 
[0132] As mentioned above, as shown in 
this example, this invention is applicable 
to reflected type 1 I All) which used the 


1st substrate (element formation side 
substrate) including the composition 
shown in examples L4 is explained. The 
appearance of AMLCD of this example is 
shown in drawing 1 1 here. 
[01341 In drawing 11 (A), 1001 is an 
active-matrix substrate and the pixel 
matrix circuit 1002, the source side drive 
circuit 1003, and the gate side drive 
circuit 1004 are formed. As for a drive 
circuit, it is desirable to constitute N type 
1 r i anu r Lype i r i lrum a wmwo uiruuiL 
combined complementary. Moreover, 
1005 is an opposite substrate. 
[0135] The active-matrix substrate 1001 
and the opposite substrate 1005 arrange 
an end face, and AMLCD shown in 
drawing 1 1 (A) is stuck. However, only a 
certain part removes the opposite 
substrate 1005, and has connected FPC 
(flexible print circuit) 1006 to the exposed 
active- matrix substrate. An external 
signal is transmitted to the interior of a 
circuit by ihis FTC 1006. 
[0136] Moreover, the 10 chips 1007 and 
1008 are attached using the field in 
which FPC 1006 is attached. Those IC 
chips form various circuits, such as a 
processing circuit of a video signal, a 
timing pulse generating circuit, a gamma 
correction circuit, a memory circuit, and 
an arithmetic circuit, on a silicon 
substrate, and are constituted. Although 
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[0137] Moreover, composition like 
drawing II <B) can also be taken. In 
drawi ng 11 (B), the same portion as 
drawing 11 (A) has attached the same 
sign. Here, the example performed by the 
logical circuit 909 formed by drawing 11 
(A) by having signal processing which IC 
chip was performing by TFT on the same 
substrate is shown. In this case, it is 
constituted on the basis of a CMOS 
circuit like [ a logical circuit 1009 ] the 
drive circuits 1003 and 1004. 
[0138] Moreover, it is good also as 
composition which may perform color 
display using a light filter, drives liquid 
crystal in ECB (electric -field control 
birefringence) mode, GH (guest host) 
mode, etc., and does not use a light filter. 
[0139] [Example 6] The composition of 
this invention is applicable to other 
various electro-optics equipment and 
semiconductor circuits besides AMLCD. 
[0140] EL (electroluminescence) display, 
image sensors, inc. can be mentioned as 
electro-optics equipments other than 
AMLCD. 

[0141] Moreover, the RF modules (MMIC 

etc.) handling the I/O signal of a 
data -processing circuit like the 
microprocessor which consists of IC chips 
as a semiconductor circuit, and a pocket 
device are mentioned. 
[0142] Thus, this invention can be 
applied to all the semiconductor devices 
that function by the circuit which consists 
of insulated-gate type TFT. 


[0143] AMLCD shown m the [example 7] 
example 5 is used as a display of various 
electronic equipment. In addition, with 
the electronic equipment mentioned as 
this example, it is defined as the product 
carrying active matrix liquid crystal 
display. 

[0144] As such electronic equipment, a 
video camera, a still camera, a projector, 
Projection TV, a head mount display car 
navigation, a personal computer (a note 
type is included), Personal Digital 
Assistants (a mobile computer, cellular 
phone, etc.), etc. are mentioned. Those 
examples are shown in drawing 12 . 
[0145] Drawing 12 (A) is a cellular phone 
and consist s of a main part 2001, the 
voice output section 2002, the voice input 
section 2003, display 2004, an operation 
switch 2005, and an antenna 2006. this 
invention is applicable to the voice output 
section 2002, the voice input section 2003, 
and display 2004 grade. 
10146] Drawing 12 (B) is a video camera 
and consists of a main part 2101, display 
2102, the voice input section 2103, an 
operation switch 2104, a dc-battery 2105, 
and the television section 2106. this 
invention is applicable to display 2102, 
the voice input section 2103, and the 
television section 2106. 
[0147] Drawing 12 (O is a mobile 
computer (mobile computer), and consists 
of a main part 2201, the camera section 
2202, the television section 2203, an 
operation switch 2204, and display 2205. 
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this invention is applicable to the 
television section 2203 and display 2205 
grade. 

[0148] Drawing 12 (D) is a head mount 
display, and consists of a main part 2301, 
display 2302, and the band section 2303. 
this invention is applicable to display 
2302. 

[0149] Drawing 12 (E) is a rear mold 
projector, and consists of a main part 
2401. the light, source 2402, display 2403, 

. i — : _ - ^ _■ — i. ... i _• i o a r\ a 

£l pVHai I /AX L1U11 UUrtlll >piil,U:i ^4U4, 

reflectors 2405 and 2406, and a screen 
2407 this invention is applicable to 
display 2403. 

[01501 Drawing 12 (F) is a front type 
projector, and consists of a main part 
2501, the light source 2502 ? display 2503, 
optical system 2504, and a screen 2505. 
this invention is applicable to display 
2503. 

[015 1] As mentioned above, the scope of 
this invention is very wide, and applying 
to the electronic equipment of all fields is 
possible. Moreover, otherwise, it is 
utilr/able for the lightning notice board, 
the display for an advertisement public 
notice, etc. 
[0152] 

[Effect of the Invention] The material 
film which has the reflection nature 
which is not connected with a pixel 
electrode and a switching element as a 


of this invention as the pattern of the 
shape of a matrix which a crevice like 
before (shown in drawing 14 ) produces. 
Therefore, generating of optical leak can 
be reduced and a latus reflector product 
can be obtained. 

[0153] Moreover, by changing suitably 
the material of the dielectric film formed 
on the reflecting layer of this invention, 
and a pixel electrode, membranous 
thickness, the number of laminatings, 

~* „ :? :,, * u., u:„u 

out the laminating of the orientation film, 
less than 90 - 100% of reflection factor 
can be obtained. 

[0154] Especially the reflected type liquid 
crystal LCD of this invention can make a 
reflection factor 90% or more easily by 
considering as the composition equipped 
with the pixel electrode which consists of 
a dielectric Glm (dielectric multilayer) 
which adjusted each thickness on 
lambda/4 film, and a transparency 
electric conduction film un the reflecting 
layer. 

[0155] Moreover, the dielectric film 
(dielectric multilayer) and pixel electrode 
of this invention can protect a reflecting 
layer. 

[01561 moreover, it is based on a dielectric 
film, without increasing the number of 
processes as compared with the former -- 
an increase " a reflection effect * while 
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the pixel electrode and reflecting layer 
which consist of a transparency electric 
conduction film 

[0157] In addition, by this invention, 
there is nothing to the former, and it is 
bright and the liquid crystal panel of a 
good display of visibility can be obtained 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing ll Drawing showing an 
example of the composition of this 
invention (cross section) 
[Drawing 2] Drawing showing an 
example of the composition of this 
invention (plan) 

[Drawing 3] Drawing showing an 
example of the production process of this 
example (example D 

[Drawing 4l Drawing showing an 
example of the production process of this 
example (example 1) 

[Drawing 5l Drawing showing an 

example of the composition of this 

invention (enlarged view) 

[Drawing 6] Drawing showing an 

example of the composition of this 

invention (example 2) 

[Drawing 7l Drawing showing an 

example of the composition of this 

invention (example 3) 

[Drawing 8l Drawing showing an 

example of the production process of this 

example (example 3) 

[Drawing 9l Drawing showing an 


example of the composition of this 

invention (example 4) 

[Dr awing 10 ] Drawing showing an 

example of the composition of this 

invention (example 4) 

[Drawing 111 Drawing showing the 

appearance of AMLCD (example 5) 

[Drawing 12] Drawing showing electronic 

equipment (example 7) 

[D rawing 13] Drawing showing an 

example of the conventional composition 

(cross section) 

[Drawing 14l Drawing showing an 
example of the conventional composition 
(plan) 

[Description of Notations] 

110 Substrate 

1 11 Switching Element 

112 Layer Insulation Film 

113 Reflecting Layer 

1 14 Dielectric Film 

115 Pixel Electrode 

1 16 Orientation Film 

117 Liquid Crystal Layer 

118 Counterelectrode 

119 Opposite Substrate 

120 Incident Light 

121 Reflected Light 

124 Viewing Area 

125 The Direction Drive Driver of X 

126 The Direction Drive Driver of Y 

200 Pixel Electrode 

201 Opening 

202 Reflecting Layer (Reflective Field) 
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